































0RGLILFDWLRQ RI WKH SODVPD IDFLQJ VXUIDFH RI /+' DQG LWV HIIHFWV RQ WKH UHWHQWLRQ DQG
GHVRUSWLRQRI+HZHUHH[DPLQHGE\H[SRVLQJ/VWDLQOHVVVWHHOFRXSRQVWR/+'SODVPDV,Q
WKHHURVLRQGRPLQDQWDUHDIRUPDWLRQRIGHQVH+HEXEEOHVDQGPL[LQJRIGHSRVLWHGLPSXULWLHV











/DUJH +HOLFDO 'HYLFH /+' DW 1DWLRQDO ,QVWLWXWH IRU )XVLRQ 6FLHQFH 1,)6 LV D
ZRUOGODUJHVW KHOLRWURQW\SH SODVPD FRQILQHPHQWPDFKLQH HTXLSSHGZLWK D VXSHUFRQGXFWLQJ
KHOLFDO FRLO V\VWHP 7KHUHIRUH DFKLHYHPHQW RI VWHDG\VWDWH SODVPD GLVFKDUJH LV RQH RI WKH
KLJKHVWSULRULW\PLVVLRQVRIWKH/+'SURMHFW6WDLQOHVVVWHHODQGLVRWURSLFJUDSKLWHDUHXVHGLQ
/+'IRUWKHILUVWZDOOSURWHFWLRQSODWHVIRUKHOLFDOVXSHUFRQGXFWLQJFRLOVDQGGLYHUWRUSODWHV





DUFLQJ EHWZHHQ WKH SODVPD DQG WKH ZDOO JDV LPSXULW\ HPLVVLRQ DQG H[IROLDWLRQ RI WKH
GHSRVLWHGLPSXULW\OD\HUV>@7HUPLQDWLRQRIORQJSXOVHSODVPDRFFXUVRIWHQQRWRQO\LQ/+'
EXWDOVRLQPDQ\RWKHUPDFKLQHV,QFDVHRI75,$00IRUH[DPSOHZKLFKKDVWKHZRUOG
UHFRUG RI WKH GLVFKDUJH GXUDWLRQ WLPH PRUH WKDQ  KRXUV >@ FRQWURO RI GLVFKDUJH JDV
K\GURJHQGHVRUSWLRQIURPWKHZDOOVXUIDFHVGXHWRJUDGXDOLQFUHDVHRIWKHZDOOWHPSHUDWXUH
ZDV D NH\ IDFWRU WR NHHS GLVFKDUJHV ORQJ >@ /RVV RI WKH SDUWLFOH EDODQFH LV D FRPPRQ
UHDVRQIRUWKHXQH[SHFWHGWHUPLQDWLRQRIORQJSXOVHGLVFKDUJHV 
,QRUGHUWRNHHSWKHSDUWLFOHEDODQFHRQHVKRXOGNQRZLQIOX[DQGRXWIOX[RISODVPDSDUWLFOHV





WR WKH WKUHHGLPHQVLRQDO KHOLFDO FRQILJXUDWLRQ )RU H[DPSOH WKLFNQHVV DQG PLFURVFRSLF
VWUXFWXUH RI LPSXULW\ GHSRVLWLRQ RQ WKH SODVPDIDFLQJ VXUIDFHV KDYH VWURQJ SRORLGDO DQG
WRURLGDOGHSHQGHQFH>@0RGLILFDWLRQRIGLYHUWRUVXUIDFHLVDOVRYHU\LQKRPRJHQHRXV>@ 
2QH VKRXOG NQRZ WKH GHWDLOV RI WKH WKHUPDO EHKDYLRU RI WKH GLVFKDUJH JDV LQ WKH













   6LQFH WKH /+' FDPSDLJQ &\FOH  GHQRWH DV & LQ  VHYHUDO VHWV RI PHWDOOLF
FRXSRQVKDYHEHHQUHJXODUO\SODFHGIRU3:,VWXG\RQWKHVXUIDFHRIWKHLQQHUZDOOQHDU,DQG
,SRUWV7KHSRVLWLRQVRIWKHFRXSRQVQHDU,SRUWDUHVKRZQLQ)LJE\QXPEHULQJLQWKH
ILJXUH ,Q WKH SUHVHQW ZRUN WKH FRXSRQV RI / VWDLQOHVV VWHHO /66PDWHULDO RI WKH
SODVPD IDFLQJZDOORI/+'DQG WKRVHRI:ZHUHXVHG7KH:FRXSRQVZHUHHPSOR\HG WR
REVHUYHGHSRVLWLRQRI LPSXULWLHV LQFOXGLQJFRQVWLWXHQWHOHPHQWVRI/66)H&UDQG1L
%HFDXVHWKHLQQHUZDOORI/+'LVFORVHWRWKHPDLQSODVPDDQGWKHGLYHUWRUPDGHRILVRWURSLF
JUDSKLWH LV QRW VR IDU DZD\3:, LQ WKLV DUHD VHHPV VWURQJHU WKDQ WKDW DW WKH RXWHUZDOO LQ
JHQHUDO 6XUIDFHPRGLILFDWLRQ RI WKH RXWHUZDOO KDV EHHQ UHSRUWHG DOUHDG\ >@ ,Q/+'+H







WHPSHUDWXUH RI WKH LQQHU ZDOO PHDVXUHG IURP WKH EDFNVLGH XVLQJ D WKHUPRFRXSOH FKDQJHG
IURP.WR±.XQGHUORQJSXOH+HGLVFKDUJH>@  
  ,Q HDFK H[SHULPHQWDO FDPSDLJQ WKH FRXSRQVZHUH VHW EHIRUH VWDUWLQJ DQG WDNHQ RXW DIWHU
ILQLVKLQJ0LFURVWUXFWXUH DQGPRUSKRORJ\ RI SODVPDH[SRVHG VXUIDFHV RI WKH FRXSRQVZHUH
H[DPLQHG E\ PHDQV RI WUDQVPLVVLRQ HOHFWURQ PLFURVFRS\ 7(0 DQG VFDQQLQJ HOHFWURQ









)LJ  6RPH FRXSRQV
GLVFRORUHGUHPDUNDEO\EXW





WKH HURVLRQ UDWH SRVLWLRQ
 ZKLOH RQ WKH PHWDOOLF








'' DUHD DQG HURVLRQ
GRPLQDQWDUHD('DUHD  







   )LJVKRZVW\SLFDO7(0LPDJHVRIWKHPLFURVWUXFWXUHIRUPHGLQWKHQHDUVXUIDFHUHJLRQ
RIWKH/66FRXSRQVSODFHGDW,SRVLWLRQGXULQJWKH&1DPHRIWKHFRXSRQVLVQRWHG
DV&,66KHUHDIWHU0LFURJUDSKVDDQGEDUHWKHWRSYLHZRIWKHSUHWKLQQHGFRXSRQ
DERXW  QPWKLFN DQG WKH FURVVVHFWLRQDO YLHZ UHVSHFWLYHO\ 0LFURVSHFLPHQV IRU WKH
FURVVVHFWLRQDOREVHUYDWLRQZHUHPDQXIDFWXUHGE\XVLQJDIRFXVHGLRQEHDP),%PDFKLQLQJ
$VFDQEHVHHQLQ)LJDYHU\GHQVHZKLWHGRWLPDJHVZKLFKDUH+HEXEEOHVLQQDQRVL]H
>±@ ZHUH REVHUYHG QHDU WKH SODVPDIDFLQJ VXUIDFH /DUJH ZKLWH LPDJHV RI  QP LQ
GLDPHWHUDUHZHOOJURZQ+HEXEEOHVDQGRUGLPSOHVIRUPHGE\WKHH[IROLDWLRQRIQDQREOLVWHUV
'LVORFDWLRQORRSVZLWKEODFNLPDJHVZHUHDOVRIRUPHGGHQVHO\7KHFURVVVHFWLRQDOYLHZ)LJ





7KH SODVPDIDFLQJ VXUIDFH RI WKH FRXSRQ &,66 ORFDWHG RQ WKH '' DUHD LV
FKDUDFWHUL]HG E\ GDUN EURZQ FRORU &URVVVHFWLRQDO 7(0PLFURJUDSKV RI &,66 DUH
VKRZQ LQ )LJ  7KH VXUIDFH LV FRYHUHG E\ DQ LPSXULW\ GHSRVLWLRQ RI DERXW  QP LQ











VXEVWUDWH ZDV KLJKO\ GDPDJHG MXVW DV WKDW LQ WKH (' DUHD ,W VHHPV WKDW WKLV GDPDJH ZDV









IRUPHG PL[HG PDWHULDO DW GHSWKV XS WR  QP 6LPLODU PL[HG OD\HU RI DERXW  QP LQ
WKLFNQHVVZDVIRUPHGLQ&,: 
7KH SODVPDIDFLQJ VXUIDFH RI &,: ORFDWHG DW '' DUHD LV FRYHUHG E\ D WKLFN &
GRPLQDQW OD\HU DV VKRZQ LQ )LJ  F &RQWHQW RIPHWDOOLF LPSXULWLHV LV YHU\ VPDOO ;36











㻌  'HSWKSURILOHVRI+HLQ/66FRXSRQVZHUHH[DPLQHGE\PHDQVRI*'2(6)RU WKLV
DQDO\VLV1HSODVPDZDVXVHGWRJHWKLJKHUVHQVLWLYLW\IRU+H>@<LHOGVRIHDFKHOHPHQWLQ
&,66 &,66 DQG &,66 DUH SORWWHG LQ )LJ  DJDLQVW VSXWWHULQJ WLPH
'LDPHWHU RI WKH DQRGH XVHG LQ WKHVHPHDVXUHPHQWV LV PP6SXWWHULQJ UDWH RI /66 LV
DERXWQPV 
  ,Q FDVH RI WKH (' DUHD &,66 DQG&,66 LQWHQVLW\ RI+H VLJQDO LQFUHDVHV
DEUXSWO\XSWRDERXWDQGWKHQGHFUHDVHVH[SRQHQWLDOO\ZLWKLQFUHDVLQJVSXWWHULQJWLPHDQG
NHHSVFRQVWDQWDERYHV-XGJLQJIURPWKH\LHOGDVVLJQHGWR+HLQWKHGHHSHUDUHDZKHUHQR



















VXUIDFH LVDERXWEXW LW LQFUHDVHVZLWK LQFUHDVLQJVSXWWHULQJ WLPH LQSURSRUWLRQDO WR WKH




    
7KHUPDOGHVRUSWLRQRIUHWDLQHG+H 
   5HWHQWLRQDQGGHVRUSWLRQRI+HLQWKHSURWHFWLRQSODWHVDUHYHU\LPSRUWDQWWRXQGHUVWDQG
)LJ 5HVXOWV RI WKH*'2(6DQDO\VHV RI WKH/66FRXSRQVSODFHGRQ WKH('
DUHDDEDQGWKH''DUHDFDQGH[SRVHGWRWKH/+'SODVPDVGXULQJWKHFDPSDLJQ







GHVRUSWLRQ RI +H IURP WKH /66 FRXSRQV H[SRVHG WR /+' SODVPDV &,66 DQG
&,66 ZHUH PHDVXUHG ,Q RUGHU WR XQGHUVWDQG WKH UHSHWLWLRQ HIIHFWV RI SODVPD




%HUQDUG HW DO RQ +HSODVPD LUUDGLDWLRQ HIIHFWV LQ /+' >@ LW LV H[SHFWHG WKDW QRW RQO\
GDPDJH EXW DOVR +H UHWHQWLRQ LQ WKH SODVPDH[SRVHG FRXSRQV KDYH DOUHDG\ UHDFKHG WKH
VDWXUDWLRQOHYHO,Q)LJ7'6VSHFWUDRI+HIURPWKHFRXSRQVPHQWLRQHGDERYHDUHSORWWHG
5DPSLQJUDWHRIWKHWHPSHUDWXUHLV.V7KHDPRXQWRIGHVRUEHG+HIURPHDFKFRXSRQV
DUH VXPPDUL]HG LQ WDEOH  ,W LV QRWDEOH WKDW WKH WRWDO UHWHQWLRQ RI +H LQ &,66 LV
î+HPZKLFKLVRQO\RIWKHVDWXUDWLRQOHYHOZLWKNH9+HLRQLUUDGLDWLRQ,W




































+H LRQV LV WKH ODFN RI WZR GHVRUSWLRQ SURFHVVHV GHVRUSWLRQ EHORZ  . DQG ODUJH
FRQWLQXRXV GHVRUSWLRQ XS WR  . 7KH IRUPHU LQGLFDWHV WKDW ZHDNO\ WUDSSHG +H ZKLFK
FRQWULEXWHWRGHVRUSWLRQEHORZ.EHKDYHDVG\QDPLFDOUHWHQWLRQXQGHUWKHORQJSXOVH+H
GLVFKDUJHVEHFDXVHWKHZDOOWHPSHUDWXUHLV൑.7KHZHDNO\WUDSSHG+HGHVRUEVTXLFNO\





GHVRUEHG GXH WR QDQRFODFNLQJ 6(0 REVHUYDWLRQ RI KHDWLQJ HIIHFWV RQ WKH VXUIDFH
PRUSKRORJ\LVQHFHVVDU\WRFRQILUPWKHPHFKDQLVP
7RWDOUHWHQWLRQLQWKHLPSXULW\GHSRVLWHGFRXSRQ&,66LVî+HPZKLFKLV
DERXW WZR WLPHV ODUJHU WKDQ WKDW IRU &,66 SODFHG RQ WKH (' DUHD ,QIOXHQFH RI WKH
DGGLWLRQDO LQMHFWLRQRINH9+H LRQV WRî+HPRQWKH7'6VSHFWUXPLV OLWWOH7KLV
PHDQVWKDWWKHUHWHQWLRQRI+HLQWKHGHSRVLWLRQKDVUHDFKHGWKHVDWXUDWLRQ,WLVOLNHO\WKDW+H




 . LV î +HP ZKLFK LV DERXW  WLPHV ODUJHU WKDQ WKDW RI WKH (' DUHD FRXSRQ
&,667KHVHUHVXOWVLQGLFDWHWKDWWKLFNGHSRVLWLRQOD\HUVSOD\DQLPSRUWDQWSDUWLQWKH




3ODVPDLQGXFHG VXUIDFH PRGLILFDWLRQ RI /66 DQG LWV HIIHFWV RQ WKH UHWHQWLRQ DQG





GHVRUSWLRQ RI +H ZHUH H[DPLQHG E\ H[SRVLQJ PDQ\ /66 DQG: FRXSRQV WR WKH /+'
SODVPDDW WKH LQQHUSODVPDIDFLQJZDOO RI/+'7KH VXUIDFHPRGLILFDWLRQ FDQEH FODVVLILHG
LQWRWZRW\SHVDVIROORZVHURVLRQGRPLQDQWDUHDDQGGHSRVLWLRQGRPLQDQWDUHD,QWKH
HURVLRQ GRPLQDQW DUHD VXEVXUIDFH OD\HU RI FRXSRQ DERXW  QP LQ WKLFNQHVV LV GDPDJHG
KHDYLO\ E\+H ERPEDUGPHQW XQGHU+H GLVFKDUJH H[SHULPHQWV DQG JORZ GLVFKDUJH FOHDQLQJ













7KLV LQGLFDWHV WKDW WKLFNGHSRVLWLRQ OD\HUVSOD\DQ LPSRUWDQWSDUW LQ WKHG\QDPLFDO UHWHQWLRQ
DQGDOVRDGGLWLRQDOGHVRUSWLRQGXHWRJUDGXDOLQFUHDVHRIWKHZDOOWHPSHUDWXUHXQGHUORQJSXOH
GLVFKDUJHV  
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